Alternatively, the wound may be closed to heal by primary closure (primary intention). Methods can be broadly categorized as midline closure techniques (with the wound lying within the natal cleft) or other techniques (where the wounds are located out of the midline). Advocates of primary closure perceive benefits of faster tissue healing. The current literature describes a wide spectrum in patient outcomes for different open and closed surgical techniques. [1] [2] [3] [4] [5] [6] Treatment of pilonidal sinuses is controversial, and multiple therapeutic approaches have been described in the literature. [7] [8] [9] [10] The principal requirements of an ideal treatment are high rate of cure, low rate of postoperative complications, low rate of recurrence, avoidance of hospital admission, avoidance of general and spinal anesthesia and minimal inconvenience and time off work for the patient. We sought to examine the ambulatory treatment of chronic pilonidal sinuses with lateral incision and primary suture.
METHODS
This study was planned prospectively in the surgical unit of Sina Hospital, University of Medical Sciences of Tabriz, Iran, and the study period spanned between Mar. 20, 2005 , and Mar. 20, 2008 . Our surgical unit is a referral centre for anorectal problems and other general surgical procedures. Chronic pilonidal sinus is the term applied to patients with pilonidal sinuses who have had pilonidal abscesses drained or to patients with pilonidal sinuses associated with chronic discharge without acute abscess. We included patients with nonrecurrent, asymptomatic, chronic discharging pilonidal sinuses. Patients with recurrent pilonidal sinuses and acute abscesses were excluded. We obtained informed consent from all patients, and the designated review board of our institution approved our study.
We obtained a detailed history, including family history and risk factors, from each patient. A special model was prepared to study epidemiologic, demographic and therapeutic data. Data collected for each patient included age, sex, duration of the disease, duration of surgery and postoperative complications. Body mass index (BMI) was measured for all patients. We performed a thorough clinical examination to exclude other conditions that resemble pilonidal sinuses. All patients were treated on an outpatient basis (we have a day-surgery facility within the main hospital). All patients were seen daily until healing was achieved and subsequently every 2 months after discharge for a period of 1-4 years. During this period, we called and visited patients in their homes to assess the patients for recurrence and any other postoperative complications, and to determine how long the patient was unable to work. We defined recurrence as a redevelopment of pain, pit and discharge. Healing, recurrence and other postoperative complications were assessed by 2 observers who were independent from the operating surgeon (H.M.), who performed all the surgeries. The findings were entered on a computer by means of an SPSS 14 database file that was designed by one of us (H.M.).
Surgical technique
Patients were placed in the prone position. The buttocks were retracted with adhesive tape. The sacral area was completely shaved and disinfected with povidine iodine solution, and drapes were arranged. The surgeries were performed under local anesthesia with 8 mL of a 2% solution of lidocaine and 2 mL of a 0.25% solution of bupivacaine (field block). No patients needed supplementary sedation. The place of injection of local anesthesia is shown in Figure 1 . We did not use methylene blue to stain the sinus tract.
The lateral incision (3-7 cm according to the extent of disease) was made 1 cm from the midline, and the incision was deepened and kept as close as possible to the sinus tract (Figs. 2 and 3). All diseased tissue was removed en bloc. Careful hemostasis was performed. All pilonidal openings were débrided and stayed open for drainage (Fig. 4) . Skin edges and the immediate subcutaneous fat were then approximated with 3-0 nylon sutures (Fig. 4) . We avoided a "dead space" using pressure dressing. All patients received 2 days of oral antibiotic (400 mg of cefixime daily).
The specimens of all patients were examined pathologically, and culture and sensitivity was performed. The dressings of all patients were changed daily for 1 week. The sutures were removed on day 14. Shaving the natal cleft and area twice monthly after surgery for 1 year was strongly recommended. Postoperative pain was recorded using a visual analog scale, with a score of 1 indicating mildest pain and 10 indicating the worst pain.
Statistical analysis
We performed statistical analyses using SPSS 14. We completed a univariate analysis using the Fisher exact test and the Mann-Whitney U test. The level of significance was set at p < 0.05.
RESULTS
There were 131 (87.3%) male and 19 (12.7%) female patients included in our study; their mean age was 22.1 (standard deviation [SD] 11.3, range 14.0-32.0) years. The male:female ratio was 7:1, with a substantial male preponderance. The average duration of symptoms before surgery was 12.4 (SD 18.5) days. The mean duration of symp toms (e.g., occasional discharge and pain) was 3.2 (range 0.6-4.2) years. Sixty-five patients (43.3) had 1-2 midline pits; the remainder had more than 2 midline pits. Most patients were between the ages of 15 and 25, and the incidence decreased thereafter. The age distribution is shown in Figure 5 .
Among the male patients, 103 were obese (BMI > 30 kg/m 2 ), 17 were overweight (BMI > 25 but < 30 kg/m 2 ) and 11 had a healthy weight (BMI < 25 kg/m 2 ). Among the 19 female patients, 9 were obese (BMI > 30 kg/m 2 ), 6 were overweight (BMI > 25 but < 30 kg/m 2 ) and 4 had a healthy weight (BMI < 25 kg/m 2 ). The average BMI for both sexes was 29.3 (SD 2.8, range 22.0-31.0) kg/m 2 . All of the patients were followed for a mean of 29.7 (range 12.0-48.0, median 29.0, SD 11.0) months. There were no recurrences in the follow -up period.
We observed no complications from the local anesthesia. Local complications included 4 hematomas (2.6%) and 3 wound infections (2%). The sacral fascia was not included in the excision because no patient had evidence of its involvement at the time of surgery. The mean duration of surgery was 18.4 minutes. Bacteriologic examination revealed aerobic or anaerobic organisms in all patients. The cultures showed that the common organisms were Staphylococcus aureus, hemolytic streptococcus, bacteroides and gram-negative cocci. Hairs were found in the cystic cavity in all specimens. Time needed for wound healing was 7-10 (mean 7) days. Patients had no pain for 4-6 hours after surgery owing to the long-acting local anesthesia. After that time, pain was scored at 1-3, which was significantly lower than pain scores associated with other techniques. No patient was lost to follow up. No midline pits redeveloped in our patients during the follow-up period. No further problems or symptoms were observed. Surgical and outcome data for our patients is provided in Table 1 .
DISCUSSION
Pilonidal sinus is a common infective process that occurs in the natal cleft and sacrococcygeal region, almost always in adolescents and young adults. Pilonidal sinus is not a new disease entity, but the management still needs a lot of attention to prevent recurrence, which is a disturbing complication requiring frequent hospital admissions and loss of work days. 11 Bascom 12 and Edwards 13 reported their experience with removal of the follicles and hairs. In the study by Bascom, 12 50 patients were treated by excision of the enlarged follicles from the midline skin. One to 10 follicles were removed, individually if possible. The specimens weighed under 1 g in all patients. Incisions were kept smaller than 7 mm. Follow-up averaged 24 months. The mean disability was 1 day, and the mean wound healing time was 3 weeks. Recurrences appeared in 4 patients (8%); all were healed 3 weeks following reoperation. There was no incident of a second recurrence. A later report by Bascom 14 involving 161 patients treated in the same way revealed comparable results. In the study by Edwards, 13 102 patients were treated using this same technique. The median number of days off work was 10, and the median wound healing time 39 days. The 91 (89%) patients who attended the follow-up clinic were free of recurrent disease. Since a number of patients failed to attend, it is difficult to interpret the results of this study. It appears, however, that the author was not as successful as Bascom.
Zimmerman 15 reported outpatient excision and primary closure in 32 patients. The mean follow-up was 24 months. In all patients, primary healing was achieved, a result that is similar to our own experience. Kronborg and colleagues 16 reported the results of a randomized trial of treatment by 1 of 3 methods: excision, excision with suture and excision with suture and antibiotic coverage with clindamycin. Recurrences rates were 13%, 25% and 19%, respectively. As expected, healing was much quicker after primary suture than after excisional therapy alone (median 14 d v. 64 d). In our series, most patients were male (male:female ratio 7:1), the mean age was 22.1 years, and these data compare with that in other series. Obesity and overweight were risk factors; 112 of 150 patients were obese (74.7%) and 23 (15.3%) were overweight.
When considering how to treat pilonidal sinus, physicians should keep in mind that this condition is more than merely a specific form of foreign body granuloma. An ideal surgery should be a simple excision of ill-defined tissues, should not require hospital stay, should decrease the patient's time off work or school and should be minimally invasive. [17] [18] [19] The depth and width of the surgical wound, depending on the size of the pilonidal sinus cavity and associated sinus tract, do not routinely include deeper layers and should not be extended beyond the ill-defined tissue.
In our series, sacrococcygeal fascia and ligaments were not found to be involved and were saved in all patients, which helped reduce or even eliminate the residual dead space. Drainage by débrided sinus pits also favours a satisfactory early postoperative outcome. A low and overall satisfactory number of early postoperative wound complications was observed in our series. Overall, the rate of surgical site infection (SSI) after pilonidal surgery is low, except in 2 studies that reported SSI rates with open healing of 14% and 22%, respectively. In 1 systematic review, the SSI rates were 10.4% after midline closure and 6.3% after off-midline closure. Our study identified an infection rate of 2%, which was less than that reported in other systematic reviews.
Overall, recurrence of pilonidal sinus was more common with midline closure (59 of 503, 11.7%) than with open healing (22 of 491, 4.5%), with a 58% lower risk of recurrence at 1 year postoperatively. 1, 18, 20 This equates to 14 patients per 100 undergoing primary closure (5 per 100 undergoing open healing) experiencing a recurrence. In a recent review of literature, the recurrence rates were 1.4% with off-midline closure and 10.3% with midline closure. 1, 18, 20 In our series, no recurrences occurred. In our study, the rate of postoperative hematoma was 2.7%. In another study, postoperative bleeding was 4%, which was greater than in our study. 1, 17, 21 Midline excision of pilonidal sinus has been considered to be responsible for postoperative skin problems, early and late breakdown, recurrences and chronic pain because the natal cleft needs to be maintained. 16, [19] [20] [21] [22] [23] With our technique, midline skin is preserved and prevents postoperative skin problems. In our series, lateral incisions healed promptly and with reasonable strength in all patients. Furthermore, these wounds were associated with a negligible recurrence rate. In our opinion, the causes of this satisfactory early outcome are 3-fold: limited excision, preservation of midline skin and anatomy, and sensible postoperative management.
In the United States, pilonidal sinus disease affects about 26 per 100 000 people. 4 The onset of pilonidal sinus disease is rare both before puberty and after the age of 40 years. Men are more affected than women (ratio 3:1 or 4:1); 17 in our series the ratio was 7:1. The average age of presentation is 21 years for men and 19 years for women; 17 in our study, the mean age for both sexes was 22.1 years. The risk factors include sedentary occupation, positive family history, obesity and local irritation and trauma. 20 Hormones, hair, friction and infection all play a role in the pathogenesis of the disease. 19, 20 It is now generally agreed that minimally invasive surgery should be used to treat pilonidal disease whenever possible. Data suggest that ambulatory plain excision with lateral incision and primary suture is an appropriate approach for most patients with pilonidal sinuses. Every attempt should be made to avoid admission to hospital and to limit the morbidity of the procedure. However, there are some patients who benefit from a more extensive excision, and in those circumstances, inpatient hospital treatment with excision and primary closure with or without grafting or flap may offer a lower morbidity.
